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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce an encoded 
data amount to be transmitted by adaptively significance- 
judging motion compensation residual signals and to 
control the encoded data amount to be transmitted to be 
fixed at all times by performing feedback/feedforward 
buffering. 

SOLUTION: As for input image data, motion vector is 
detected by a block unit by block matching for instance 
with the locally decoded images of a frames in the past. 
By the motion vector of the block unit, motion 
compensation is performed to a previous frame, 
predicted pictures are prepared and a predicted residual 
with the input image data is calculated. A target bit rate 
is reset from a bit rate and the buffer residual amount of 
a framing circuit 17 serving also as a buffer, and for the predicted residual, respective 
hierarchical branches are predictively calculated beforehand and the hierarchical branch to be 
the reset target bit rate is selected. Significance judgement is performed for the hierarchical 
branch, quantization is performed, then variable length encoding is performed and the 
encoded data mount is transmitted through the framing circuit 17 serving also as the buffer. 
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[ mm i ] xt) s n £ mmm t * <o^mm t o^m 

±Em©^D***tffl5MfcU m2<D7ay9*£tii 
U ±IBHf 2(D:/P * **K±EWWPJJE*fT5»2© 

JJBM^Hfc^aoWS^A^Sn. ±fi*Hfc*8M>lH 
Tit*, ±EL/»C»«ft«teeu, »HeS*ifc±KLS 

i»«*±E» 1 *><to^2 <z)^n v tmvmmm&^et 

6 «c h c t z^m trz> mmwn&mmm. 

i$mm 2 ] $mm i ccEttoesfeAw^sccfe 

±E«««*iJiap#l8«, ±Efft 1 *$<fc^ar 2 <D^P * 

**n-eti»jiSL, 30 

±E»1 O^P » ^©«LH35p6±E»2(D^a » *fi[>#i 
S^©dtt(D«»©«a^CC % ±EJt»»ffi*©W«*l 

5 tifc±E«^« «»©»/jNfll4 t93EB«fl i Jttt 

u £ n/c±E**«aficr>*/jN«i*s±EK5£a«R 

tt«T i ft * <fc 9 ft ±1 E L # C >ffi«rfcj&r & J: 5 CCfltIi& 

[«wee3] 111*5 1 icnmoiwmm^fcmmwtcte ao 

iEi^Ht^Stt. ±E» 1 S/c»»2(D^n » £><D^ 
±E«*«Wffll*a». ±E«S«e©» l©U*^tt 

<B£ srux-r 4 c i cc j: o r ^*j-r *«t 5 

«C ft 5 n/c C i £ T &iiifef5-9&&»K. 
[f«*54 ] iiS*5 3 tcEtt<DiBfeft#£3^HK:** so 



»B¥9-98 4 3 3 

2 

±E««S»(l8P*®tt. ±E» 1 Wl>'S2(D^a » £ 
±E» lO^O-; ^©«tai^6±E»2©^P » *<E>#i 

^W3nfc±E^«««©«^ffl*H5EB«tt<!:J:k« 
L . «H 3 nfc±E»^«*M©«^ffl3&«±EBW£B « 

fflJWT<tftacfc5&±iBmifc<fc^2(DL#i^ffl%ai 

Vv2<OT*T4 tf^-f-tcS-^l^, ±fBHlO)^P 

±IB^2(7)^a^^Stc±IBW^«^^tf ; 502cD 

±E* l^a-> ^ffl©Wil«J£0^f-; 7*te<fcO'±E 
H2 (D^a ^TOilfl^xf^ y'lcj: ottti 
*iJS$n/c^P y ^tcs* ft£±E^ffl«^£S^{bir 

±E*^{ta*^A*sn. ±iasT-{bw^^-su- 

^*raaffl*i|»E3 tiS cb £ fete, 
iEWS^OL/S^ffl^pI^TSCttcJcor. ^ 

TifS, ±IBL#l>ffi€^L,, »)EStite±EU# 

c^rfflc^ait «a*ijfai(Dx r ^ 7* £^e>ft * c <b 
<tt4iil««#eii6^r& 

[1**5 6 ] 11*5 1 (CE*©H««^£iS#Sjec4j 
±IBt»#RS$iJ®©X r ^ ±E3r 1 *5 ct 2<D7 

p ^ ^<D«jg©±Er h e-r ^ -o^fsjraa©a» 

±E» \<07Uv 2(Dm&frh±MVm2(D-7U y f<D%± 
S^O»ttCD|Rftom«(C % ±EIS»»W«0«K*IJ 



3 

[%mm 7 ] nmm 1 caeis©®^! ^e^stc** 

t>T, 

jMWffl 2 n & J: 5 tc» j£ S h , 
t>r, 

±1 Biff f R«ftiJ® ©^ f* ? ^ tt. ±KS& 1 J: o*» 2 © y 

item i ©:/p v ?(omm&t>±.§zm2<Dzfu » #©#a 
a^©»tt©a»©«8«ffcc, ±Kff»#ff«©±iB* 

l©U#^ffiJ:0*>^:*l*«P»©E«^e>, ^*^Pv 

*©£*£lt»U 

±E«»©»^^st»snfc*s^Py^©«i^ ± 
iBm2©b^i^r^an-2>»i*3^rs^t^^ 

^ n/c±ia»*««*©*/hffl* i»s a«ffl £ J±*a 

b , £ n/c±E»^«««©«/jN|fi3&J±E»5EB'« 

fs«T<b ft & ct ^ ft ±iam i urn 2 © b # imzik 

[%n©HMH«tHn] 
[0 0 0 1 ] 

[«W©«rSJSE{(S»»] c©«bj^ zruvzititi 
[0 0 0 2 ] 

^Ccj:or*«&6nfc^aM»«*Bf£©tf3P bitCM 

^Htrs c irt«««*w«^4©^-«Wtt*ffir* 
& 0 c©ct^cc^»J^*s^b-r*c<bcc<t*)«*-r 

R**Br«©K!? hSrfi^fbUTo^^, ^S'j^-r 
^r*«-wtr*©r. ^fto©??^?*-**^ 

[0 0 0 3 ] C©W#ffc? s - 1 OOJSi 

or, ^i'J^^r^P -y^^SJbr, Wa^Sic 
t>r i*{S£bfti*<h t> 5 &©#&&„ 
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[0 00 4] 

l¥m&m&L£5£-?2>m&) c©» 
^Pv^lf^^/hS^iWSiftS^P^ ^©a 
<£t:/P * 7 5 yft 

toy*-**-' KWiBAr. teSWtefr-stfb?*-*:!: 
rttf* AT OS5<fctOC<t#*S<fctO WH*«* o /Co 
S/c ^P^^^^X7&s/hSti<!:Bi«©rtgccj:or 

r & tdb<DWm&9& L < ft & <t CO MH#* o /c D 
10 [ 0 0 0 5 ] fi£o-C; C©»IB©aWttT--l»JB«Ji-<b-r 

[0 0 0 6] 

A^^n^il^ffi<h^©^»Jfil<t©^i'J^CC*fL 
rW#ft*tr5liHftfi^E3^{lcc*jt^T % 
20 ©-^p ^ ^^fiJL, Sl^O'^CDT^^ 

5£*T^l©^P y ^ffl©WS«5E^S<t, §gl©^P 

yz&mtMtL, m2(D-7vv t>*&mu. 120^ 

Si. »l©^Py^ffl©W«3(9J5E^S*jJ:C«l2©^ 
o? ^ffl©WS«^l8«:J:oTWSi*iJS$ti/c^P 

Tft*a©HI*3&JA*3ti. *^b*S©ffl*4-3EU 

^7T««tca^tirB«ffl^t9:S3n-2>i<i:t>cc, # 
«*ns©L*tiffl*pj^T^ciccj:^T, §t£.mm 

2©^p ^ ^ffl©w**iis#ist«c»Lr«i&raj:9cc 
«rr 5 titcfmrnrnv^et t ^ 6 » * c <t *«« i r * 

[0 0 0 7] 5 1**^5 tcie»8©^« % 

n s ia^fa t * <o=?®m t <o^mmm cc*t u r ^-^{ b * 
40 ff^H«fi^e^ffiK:*5t^r, ^fflU^^i©^p 
>^^f>Jb, » 1 ©^p y ^©r ^t^-t tr-fv -^cs 
-?t^r, m 1 ©^p ^ ^»Kiw«^s^**»JE-r 1 

©^P > ^ffl©WS*JJ3E©Xf-^y<h, aio^a-^ 
4ffl^{bL, m2©^P^^S:^0EL % S2©^P^ 
fftcWS*iJ£^f ^»2©^P sp 

■^^i, ^i©^p y ?m<DmMmm<DXT v 
so 5E u-htttiAt^^7 *s©^< y y 7 mt& 



mz : &jg.L> fofeztitcLz^mzm 1 *$ kumzo? 

[0 0 0 9 ] 

rian*»j«briMi**. mmmmzmmmo-mm 

^b(H3§5^^ 3 ; n ^ o ^a^b[eis§5r«, tt^-{b 
[0010] an»s8{c*jt»r, m^ztitc^mtm 

3ftn>£ 0 ^(DWi? ACDUHft-r— >»u— a 30 
* U 7 * 6»»*lHiaW 2 *<fc tf^8BH» 8 5 

N7l/-Ai (N+2) 7 U-ACD2 "7 U-APiflTWT' 

[001 1 ] tfcffl3;h,fctt#'<* S6#^ffl[nJ&§ 
8^«*&StiS. fit, S»S3-C«, ?aHll»8*> 

fbisiBS 1 6^>xi 

8x8^a^i»«) fc<fctf4 5-f>x4iIi*<J[>SI 

[0 0 12]»|(3n/cl6xi6^P'^tt, ^n* 
^kH8l 0*6DRf-^;H l^fittftsn, 8X8 50 
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Rf-^Hl, 12^1371^ S^D^iS 
JC-rapgJBStc 1 y u-A^Dcc)^I^M(D*6*tffl(DS 

[00 13]*/^ SDRr-^HL l2to£Vl 
(DMM^W&C&o -€-L/T, SDRf-^iH 1, 12*j 

«fcc/ 1 3 ^6tts$n/cs^ffi^ttfBs^jtf-mia 
Ki4^$n^ it «s^iWit^iEiss 1 4«c«, «p 

0. L*0>ffiROMl 5fr60*t>ffiTh % Thl, T 
h 2*5<fcO'Th 3i)mteZti2>* 

[0014] tvmwo-mmm-cte. m^ma*? < 
mnm^manmmi 4ccctor, *ai7u-A<o«p 

^b^-^Sa^l'Jijn, Ctt#B«ffi«T<tfc*J:9 
&U*C»tfTh 4 Thl, Th 2to<ttfTh 3^9063 
C©aSSn/tltl^fflTh t Thl, Th2*5 
cfcO'Th 3&CJ:oT\ ^©l^U-AOiB&^-^teat 

[0015] c©^*;77 y sector, ^co^u- 
-zm&^teixD-c^ x<Dyi'-<u-cmffl$ti2>^vy 

[0016]-ecr t @tfU- HB^SlnlKl 8T(J, 

r. 8fetise^ hu- bosses i&ssn/c 

«U-HI89flE@ISl 8fr6#|&S;hfcS«tf * hU- 

[0017]**:. L#C^ROM15©rtg« k »2 
■T ^> J: ^ tcWSWffiffl©* 1 CD L #l»ffiT h to J: O'fiT- 
{bfcTtr h«^ffl(D»2<DLfei»tfTh 1 , Th 2, Th 

7 n - o ft i> «fc 5 «ctf j^aiJis tia. 
[00 1 8] *LX. mmm®$&9ictoi,>x. L^l^ 

fflT h iS^Mt^rtblgL/r-eo^/jN-CWS^a v ^ 



[ 0 0 1 9 ] T WffiS^WJitfflsIBS Uttt 
S«t-5<l;^tcSDRf-^H 1, 12&<J:tH3rt> 

fr£ J: 5 ft L/ # l^ffl#^<b B»»iS©«8«*^-r * . 
C CD L * Uffi#^f i KJ|&tt<DJERttfe 6HIS cc WKsr n 

(81 4*»6W«2NJ5e0K9^«l&Sna. 
[0 0 2 0 ] ±a$LfcJ:5fc\ l*^fflROM15t 
t ^fflS^^jEt S b * l^fflT h / T h K Th2, T 

h 3 tmnm*9m*@K 1 4-aj^$n^ 0 

[0 02 1 ]fU, WSt*i|5Eiag89«:tt fc tfHWFW 

[0 0 2 2 ] "WKfljeiHlB 9 ^60*S7 ^ * 

±&Lfc<fc5ic*^{b@B4^^3ft 
sac^tur L^l^iROM 1 Sftb&t&Zti&m+itv 

[0 0 2 3 ] C©i^kiB4tt l H3«CS«fft«f 

*££M£ 4 rfiJo/cffiSrS^fb* r v ^Mi LT&S 
U SHROTMUfc* C ©fi^b* *r 9 ^IxHot 

3 try hHSfiOADRC (#^^ * U^jlJfrfr 
#{b) tJBl^fcTOWHtfcx, <tU jtfHbtf* h«* 
nib. MMmaxiU *Hb=i-F*q, t 

[0 0 2 4 ] q 1 = Cx, /(max/2"- 1 ) ] 



(5) W9-98 4 3 3 

8 

[0025] -eur, &m-ir&m^Hivv bm^<omm 
ccs-^r, »S3ftfc3FHbtf? hso^^u/c^o 

[0026] c<DH3-cti v ^j+Mmtm^mmhm 

#>htcito % MTffca-KM:, (3, 2, 

10 1,0.-1,-2,-3,-4) <fc-&-4-»^©— 
SsL/crt*. 7*7XliJtCSAm^5}ci?>6n-5>iS^, CCD 
ffl<K>3 tr? hHSSCDS^bn- Ftt % 
(4, 3, 2, 1, 0, -1, -2, -3) C 
cd J: ^frS^fbt*, fii>JHi©0^oiOta-§$n, 
S/c, SAglMOffffi*r-5Sffi<DfBiJicS^bCD«6H^il 

0, «*{b»ai*^tt<rssfc©r*&. 

[0 0 2 7 ] » : Hfc@K4^6©«-7-{tffl« t i£S^b 
@B85*j<fcOTKfi«F#ffclBlKl 6^fe3ti5o iMS 
^HbBBBTtt, « J F-{bHK4^«*ftL/fcRli;«^bt 
20 v hSiJ^JB<DL#l^{® Th 1 , Th2, Th3CC»-3l> 

r, «^bffl©a!s^b*sft*>tia, -rafofta-wbffl 
«fcSKfln*»6^«*&3ft*. ^sra^bisssi 6r 

fltt&Sn/ctl^P^ *(DS^bffiK:5tfLT, #4* 

my u- s 1 7 ^flti&s ti*. 

[0 0 2 8 ] A^ 7 i7U-5>»l 7GC(S, W 
jg?^, nJSfiflWfbdtifcM^Hbffl. »£^hJt- 
30 4sJ:t>'1f fBfi^l»JIt*HK 1 4 *>6 L*l>ffi#^:foJ:tf 

^W-SV^HSSl 7teA^3ft£fiT-{b{iIt2, IBfll 

(Drtsccjior^-^s^^b-r^^, ^?77*7u 

[0 0 2 9 ] ccr, ^n^^CDHHflljS©— 
tc^To ^ffl^Ccoiir , 16X16^^ 
CDA^^CD^KD^Pv^tC^SJb (SI IBS: L 

1) , ffiB^P^flOS^M^ffl^ CCD 

40 ^ffl*^»to6nfcu&t*«<!:tb«rrs. *cms 
^<b«®rb, w^^^^i '0* iur, ^MBsaoe 

[0 03 0 ] 

*1' : (f^M) >LfOlTh 

'0' (MM) : ^l*l»flTh 

[0 0 3 1 ]-*, «^3»*3Wly#l»tf<tOfe^#^l* 

50 StcfWIW*J»*. SiPiltWSi?IS$n/cyp^ 
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JNMMbL, (ff2PgJi : L2) % H«tt«««5E*fTC». 

■ : L3) . WSSWfiWftoti*. 
[0032] ccr, :/n * *©»Ji#tt©MMi(coc> 

T, _L&TW:L 1 - L 2 - L 3 ©J«(CBJB$3*;Mt*> 
hiJ:5l»WLfc^ L 1 -L2<0«#«:«Jl»tt*fT 
Sflte. L 1 -L3om«:M^*fT9«££ft:tt 
t2— fc3©««fc»Ji»*ttf*»^fc*& mm 
TMttffHBl 4TB, **W««e©l/firi»«Th3&« 

[0 03 3] ^C, DRf-^Hl, 1 2fc<J:^l 3 

rsiiar*. H4A«, l 6x i e^o? ^rauash 
^iLi(?)i7 u-j^mm(omimm<omk^m^ 

S^ccJ:0#lc2NJjewf*>ti-&. c©EI4 AteteUT, 
^l, L,#lHiIThJU±<Dffi»s l«W*^a^ ^iS 
[OO34]04B(t 8 x8^0^^-C*«E3tl^ffif 
WS. C©SS(Mtt 4 H4AtC7jVT:/n**S<D4 

n? B4Bm W:K<t*JS3ftfc:/u** 

^ffiSs 2T*t3trci>s. 

0 3 5 H4C«, 4X4^P^t«ffi 

SftSPgJf L3£)l ^U-AKBraCDS^^COK^flj 

«©4fio^o^B*JK«8ns < mntn 

[0 0 3 6 ] ±a$0fc<fc5CC, cn6(Dgg(Ml^D 
Rf-^;H K 1 2 1 3*>61t«S^$JIt#lsl 

Bi4^fl»&sn, wae^iR'JS-ffiiiB i 4t«, 

[0 0 3 7 ] LI (Dm£ 
(MMrfuv^m La =sl 
MWt^^tf * htt) L1 = s 0 + s 1 
[0038] L1-L2-L3 <omS 

L l-L,- L 3= S 3 

(Wfi7 7^'; hSt) li-l«-c,= s 0+ s 1 + s 1 x 
4+S2X4 
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[0039] L1-L3 COmS 
(«S^D-^») L1 - L3 = s 3 
(WS7 7^f^hS) L ,-L3 =s0 + sl+sixi 
6 

[0040] L2-L3 (OmS 

(«^P?f») LI-L3 =S3 

hfft) L ,.u = (s 0+s 1) X4 + 

s 2 X4 

[0 04 1] L 1 - L 2 COmS 
10 (SS^D^a) l i - l i = s3 

(Wl^^^^hSJn.u -s0 + sl + slX4 
[0 04 2] *fc. a^tm!S4«, »Hbtr* h»a 
JB<Dl,*l>ffiTh, Thl, Th2. Th3teS-3l,> 

i^tesnfc^oy^oa^aBttfciM^btr^ hSd^ffl 

(Dltt^ThK Th2, Th 3 <t rtb©T S C £ T 

20 »Hbe» h«oar*saT©J:5«:tt3e3h*. 

[0 04 3] 

Th < (WcAmm Hhl : 1 bTsr hS^Hb 
Th 1 < (**8gM) ^Th2 : 2fcT* hS^Hb 
Th2< («*85H) £Th3 : 3t*^ MtHb 
Th3< (^*£§H) :4b', hfi^b 

[0 04 4] C<D±£<Dm^HtlCj:2>W^t : f-$<Dm 

tccBO/cS^btf^ bifc (ST-fb^- KcD^ftf* hifc 

>5o p^il i cofrco&mzn ^msiaz. ceo 

PSHL l3W«TfiWi4tt?), */c, BJ1L 1 -L2-L 
SCOMS^tf 5 BHL3^ftTfl[Si**. 

ccoi^r03P^jfcD4>cor^)5c i^r^-r i 3 , eDSS=? 
*wsnr*. fikopgHLi. L2ccoi>r*>^n-eti * 
1 ■ fccfco* *2 • ©as^ffinrr*. 

[0 045] LI <D*li^ 
40 (S^Hbff hS) tl = (S 1 1X24- S, 2X3 + S 
x3x4 + S» 4X5) x (16X18) + (S, 1 + 
Si 2+S t 3 + S a 4) X8 

[0046] L1-L2-L3 COWtS 

(fi^bfcf^ h$k) u.li. lj = (S a 1X2 + S 3 2x 
3 + S 3 3X4 + S, 4x5)x(4X4) + (S 3 1 
+ S 3 2 + S 3 3 + S 3 4) X8 

[0 04 7] LI - L 3 COmS 

(MTilXv h») l 1 - l 3 = (S 3 1X2 + S 3 2X3 
+ S 3 3X4 + S 3 4X5) x (4X4) + (S 3 1 + 
50 S3 2 + S3 3 + S3 4) X8 



n 

[0048] L2-L3 <Dm£ 

(fi^Hbt^ hSfc) L2 . L3 = (S 3 1 X2 + S 3 2X3 
+ S 3 3X4 + S 3 4X5) x (4X4) + (S 3 1 + 
S 3 2 + S, 3 + S 3 4) X8 

[0 04 9 ] L 1 - L 2<Dm& 

(MWtVv h») L1 . LJ = (S, 1X2 + S, 2X3 
+ S, 3X4 + S, 4X5) x (8X8) + (S, 1 + 
S a 2 + S, 3 + S, 4) X8 

[0 0 5 0 ] «±(D<fc5fc:L>T, *4 0*<,>iITh**R 

se-rai, ^JB»tt©«w«c*»6nfc**^^y 10 

tr* h*£J^J:9tc#»6ft^^btf * H»*»D 

ctot, fl^b^-frftWWSft*. 
MWftf*-**) • = (*|7 7^? UK) . + 
im&itVv htt) . 

m«3 hrssiBTSfco-c&a. 

[0 05 1 ] CO<fc5{C, $Js?)6n/c??^tf-^l^ 
tctt, l#^fflTh, ThK Th2, Th3^S3 

ft, ra^br-£3#gtie* hi/- httT£tt**-c 

[005 2]»C, It^fflROMlSKffil^n-SR 
ft^fb^-^Stt*;*^ LSi>ffi##ai** < ft ate 30 
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